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(57) Abstract 

The invention relates to a method of controlling packet transmission in conjunction with a packet radio service in a radio system 
comprising a base station (100) and a number of subscriber terminals (102 to 106) transmitting data to the base station in packet form 
using the same transmission channel, in said method the base station transmitting packets to the terminals, and said packets comprising data 
(HDR) indicating to which terminal each packet is intended, actual data (DATA), and control data (USF) controlling the transmission of 
the terminals on the transmission channel. To enable die radio padi resources to be used efficiently, when there is no actual data, the base 
station transmits packets comprising the control data (USF) of the transmission but no actual data to the terminals. 
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Packet transmission in mobile telecommuni- 
cations systems - 

FIELD OF THE INVENTION 

The invention relates to a method of controlling packet transmission 
in conjunction with a packet radio service in a radio system comprising a base 
5 station and a number of subscriber terminals transmitting data to the base sta- 
tion in packet form using the same transmission channel, in said method the 
base station transmitting packets to the terminals and said packets comprising 
data indicating to- which terminal each packet is intended, actual data, and 
control data controlling the transmission of the terminals on the transmission 
10 channel. 

DESCRIPTION OF THE PRIOR ART 

In conjunction with radio systems, packet radio services refer to a 
service employing packet switched technique known from fixed networks. 
Commercial radio systems used are commonly circuit-switched. Circuit 

15 switching is a method in which a connection is created between the users by 
allocating a predetermined amount of transmission capacity to the connection. 
During the entire connection, the transmission capacity is allocated exclusively 
to the connection. Packet switching is a method in which a connection is cre- 
ated between the users by transmitting data in packets comprising address 

20 and control data. Several connections can simultaneously employ the same 
transmission connection. The usage of packet switched radio systems par- 
ticularly in transmitting data has been an object of research in recent years, 
since the packet switching method is well suited for data transmission required 
in software, in which the data to be transmitted is generated in bursts. In such 

25 a case the data transmission connection does not have to be reserved for the 
entire time, only for the packet transmission. Considerable savings in cost and 
capacity can be achieved by this, both when a network is being constructed 
and when it is being used. 

Packet radio networks are presently particularly interesting when 

30 the GSM system is being developed further; reference is then made to the 
GPRS (General Packet Radio Service). The ETSI GSM specification proposal 
(ETSI GSM 03.64. Version 1.2.0. 3 March 1997) describes the air interface in 
the GPRS between the network portion and the subscriber terminal. 

In the GSM system, one physical channel is one time slot in a 

35 TDMA frame. The TDMA frame has eight time slots. According to the ETSI 
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GSM 03. 64 specification proposal, one or several physical channels, a PDCH 
(Packet Data Channel) which in practice is a traffic channel, are defined for 
setting up a packet radio connection and for packet transmission. Logical 
channels are located in the PDCH. The logical channels are divided into 
5 PCCCH channels (Packet Common Control Channel) and packet traffic chan- 
nels. The packet traffic channels comprise PDTCH channels (Packet Data 
Traffic Channel) and PACCH channels (Packet Associated Control Channel). 
The PCCH channels comprise PRACH (Packet Random Access Channel) 
channels, PPCH (Packet Paging Channel) channels. PAGCH (Packet Access 
10 Grant Channel) channels and PBCCH (Packet Broadcast Control Channel) 
channels. 

The system reserves resources from a radio path for different 
transmission directions asymmetrically, in other words independently of each 
other. In the uplink direction, in other words from a terminal to a base station. 

15 the radio path can be simultaneously employed by more than one terminal, 
and in such a case the terminals compete for the use of the channel. The 
system controls the use of the radio path in such a manner that the base sta- 
tion transmits data packets to the terminals, and these packets comprise data 
indicating to which terminal each packet is intended. The packets further com- 

20 prise control data controlling the transmission of the terminals on the transmis- 
sion channel. 

Since the transmissions in different transmission directions are in- 
dependent of each other, a situation may easily arise in which a terminal has 
something to be transmitted, but the base station has no data to be transmit- 
25 ted to the terminals. In a prior art solution the terminals cannot, however, 
transmit since they are not receiving data from the base station indicating the 
user of the radio path. In such a case, the terminals are compelled to wait for 
the base station to transmit data to a terminal. Radio path resources are thus 
used rather inefficiently at the moment. 

30 BRIEF DESCRIPTION OF THE INVENTION 

An object of the present invention is therefore to provide a method 
by means of which the radio path resources can be utilized more efficiently 
than before. 

This is achieved by the method of the type described in the intro- 
35 duction. the method being characterized in that when there is no actual data, a 
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base station transmits packets comprising control data of the transmission but 
no actual data to the terminals. 

The method of the invention has several advantages. By means of 
the invention the traffic in different transmission directions can be controlled 
5 independently of whether a base station has data to be transmitted to the ter- 
minals. Uplink capacity can thus be substantially increased. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described in closer detail in the following with 
reference to the examples in accordance with the accompanying drawings, in 
10 which 

Figure 1 illustrates a system to which the method of the invention 
can be applied, 

Figure 2 shows a typical structure of a GSM time division frame. 

and 

15 Figure 3 illustrates the structure of a typical packet transmitted by a 

base station. 

DETAILED DESCRIPTION OF THE INVENTION 

Let us first view Figure 1 illustrating a radio system in which the 
method of the invention can be employed. The radio system comprises at 

20 least one base station 100 communicating with subscriber terminals 102 to 
106 in its area. A base station controller 114 in turn controls the operation of 
one or several base stations. In radio systems, the speech and data traffic of a 
user are transmitted between a base station and a subscriber terminal using 
traffic channels. Furthermore, various control messages and system data 

25 transmitted on control channels are required between the base station and the 
subscriber terminal. The solution of the invention will be described in the fol- 
lowing when it is applied to the GSM system without restricting it to the GSM 
system, however. 

Figure 2 shows the typical structure of a GSM frame. The GSM 

30 frame comprises eight time slots, numbered 0 to 7. A base station transmits 
typically several carrier wave frequencies, each having in its use a frame com- 
prising eight time slots. A corresponding frame is in use, of course, in the op- 
posite transmission direction. 

In this example, let us assume that the terminals 102 and -104 of the 

35 subscriber terminals in Figure 1 use a packet switched connection and the 
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terminal 106 is in a normal circult switched connection 112 to the base station 
100. The base station 100 transmits a frame according to Figure 2 at a given 
frequency. Let us assume that to the tennina! equipment 106 is allocated time 
slot 4 for a circuit switched connection, for instance for a normal telephone 
5 call. Let us further assume that time slot 1 is reserved for packet form traffic, in 
other words this time slot is used to create a PDCH (Packet Data Channel) 
channel by which the packets of all terminals using a packet switched connec- 
tion are transmitted. The traffic 108. 110 between the temiinals 102. 104 and 
the base station 100 thus passes in this time slot. 

10 The terminals 102 and 104 thus transmit their data packets to the 

base station 100 using the same transmission channel. In such a case a con- 
trol system is needed, of course, by means of which the channel can be di- 
vided in a controlled manner between several terminals using the same chan- 
nel. In the method of the invention, this control is performed by the base sta- 

15 tion in such a manner that the packets transmitted to the terminals by the base 
station comprise control data by means of which the terminals can detect 
whose turn it Is at a particular time to transmit data to the base station. 

Figure 3 illustrates the structure of a typical packet transmitted by a 
base station. The packet comprises three main fields: a MAC (Medium Access 

20 Control) header, a data field and a BOS (Block Check Sequence) field. The 
MAC header comprises three components: an USF (Uplink State Flag) indi- 
cating an uplink state to the terminal, in other words which terminal is allowed 
next to transmit data to the base station using the common transmission 
channel. T is a Block Type Indicator and PC is data related to power regula- 

25 tlon. These fields are not essential to the invention, which Is why they are not 
discussed here in closer detail. The same applies to the BCS field associated 
with a physical link layer. 

A data block in tum comprises two parts. The first part is a so called 
RLC header (Radio Link Control header), in which so called Temporary Frame 

30 Identity (TFI) data is transmitted, on the basis of which the terminals can iden- 
tify to which tennlnal the data of a packet is intended. The data is included in 
the latter part of the data field. 

The above structure and the different parts of the packet are de- 
scribed in closer detail in the ETSI document GSM 03. 64 Version 1 . 20 which 

35 is incorporated herein by reference. A transmission unit is thus termed a 
packet in the present application. A packet radio sen/ice can be part of a more 
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extensive packet transmission network, the packet of the application can in 
such a case be a partial packet or a section of the total packet of the packet 
transmission network, which is divided into several partial packets or sections 
for the transmission taking place on a radio path. An example of a more ex- 
5 tensive packet transmission network is the Internet. 

When a base station has data intended to a terminal, the base sta- 
tion transmits the data employing the packets described above. The TFI data 
of the packet indicates to which terminal the packet is intended and the USF 
field in the packet indicates which terminal is allowed to transmit in the uplink 

10 direction at a particular time. 

In the solution of the invention, when there is no actual data, a base 
station transmits to terminals packets comprising control data of the transmis- 
sion but no actual data. In these packets, the data field thus does not com- 
prise data intended to a terminal, but there is either an arbitrary bit sequence 

15 or a predetermined bit sequence in place of data. The packets thus comprise 
the USF field, however, comprising data indicating which terminal is allowed to 
transmit in the uplink direction. 

In order to prevent the terminal from trying to identify a data field not 
comprising meaningful data, the packets in the solution of the invention com- 

20 prise data indicating that the packet does not comprise data to be transmitted 
to the terminals. This is implemented by means of the TFI data. To the TFI bits 
is chosen a combination which does not indicate any terminal using the con- 
nection. Each terminal thus receives a transmitted packet, identifies from it the 
USF field and the information in it on the uplink usage, identifies the TFI data 

25 and on the basis of it recognizes that the packet comprises no actual data in- 
tended to it. 

The method of the invention can therefore be preferably applied in 
conjuncfion with the GPRS packet radio service, but it can also be applied to 
other services in which the uplink control is performed by data packets trans- 
30 mitted by a base station. 

Even though the invention has been described in the above with 
reference to the example in accordance with the accompanying drawings, it is 
to be understood that the invention is not restricted to it, but can be modified in 
many ways within the scope of the inventive idea disclosed in the appended 
35 claims. 
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CLAIMS 

1 . A method of controlling packet transmission in conjunction with a 
packet radio service in a radio system comprising a base station (100) and a 
number of subscriber terminals (102 to 106) transmitting data to the base sta- 

5 tion in packet form using the same transmission channel, in said method the 
base station transmitting packets to the terminals, and said packets compris- 
ing data (HDR) indicating to which terminal each packet is intended, actual 
data (DATA), and control data (USF) controlling the transmission of the temni- 
nals on the transmission channel, characterized in that when there is 
10 no actual data, the base station transmits packets comprising control data 
(USF) of the transmission but no actual data to the terminals. 

2. A method as claimed in claim 1. characterized in that the 
packets comprise data indicating that the packet comprises no data to be 
transmitted to the terminals. 

15 3. A method as claimed in claim 1, characterized in that the 

packets are similar in structure to conventional data packets, and that there is 
an arbitrary bit sequence in place of data. 

4. A method as claimed in claim 1, characterized in that the 
packets are similar in structure to conventional data packets, and that there is 

20 a predetermined bit sequence in place of data. 

5. A method as claimed in claim 1. characterized in that the 
packet radio system is part of a more extensive packet transmission network 
and that the packets are partial packets or sections of total packets transmitted 
in the packet transmission network. 

25 6. A method as claimed in claim 1, characterized in that the 

packet radio service is General Packet Radio Sen/ice (GPRS). 



wo 98/44685 



PCT/FI98/00272 



1/1 



Y 



Y 



MS 
102-^ 



104 
110 



Y 



BTS 



100 



MS 
106-^ 



BSC 



114 



J 





Fig. 


1 












° TCH 


^ TCH 


2 TCH 


^ TCH 


^ TCH 


5 TCH 


® TCH 


^ TCH 




Fig. 2 



USF 


T 


PC 


HDR 


DATA 


BCS 


K 




; >K 


7 ^1^ 



MAC HEADER 

Fig. 3 



DATA BLOCK " 



BCS 



INTERNATIONAL SEARCH REPORT 



Interttuuonal appticaUon No. 

PCT/FI. 98/00272 



A. CLASSIFICA TION OF SUBJECl MATI ER 


IPC6: H04L 12/56, H04Q 7/30 

According lo Inlernaiional Paieni Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (classincalion system followed by classification symbols) 

IPC6: H04L, H04q 


Ducumentatiun searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI«NO classes as above 


Bleclrunic data base consulted during the international search (name of data base and, where practicable, search terms used) 


ED0C,WPIL,JAPIO.INSPEC 






C. DOCUMENI S CONSIDERED TO BE RELEVANT 


Category* 


Qtatiori of document, with indication, where appropriate, of the relevant passages 


Relevant lo claim No. 


A 


Electronics and Communications in Japan, Part 1, 

Volume 79, No 7, 1996, (USA), Hidetoshi Kayama et 
al, "A Packet Channel Sharing Protocol for 
Microcel lular Mobile Communications" 
page 1 - page 9 


1-6 


A 


WO 9633586 Al (TELEFONAKTIEBOLAGET LM ERICSSON), 
24 October 1996 (24.10.96), page 9, 
line 4 - line 9, figure 4A 


1-6 


A 


EP 0483546 Al (INTERNATIONAL BUSINESS MACHINES 
CORPORATION), 6 May 1992 (06.05.92), 
abstract 


1-6 


1 1 Furlhcr documents are listed in the continuation of Box C. [ )^[ See patent family annex. 


♦ Special categories of cited documents: 

"A' document defining the gcncrAl state of the art ivhich is not «>nsidcred 

to be of particular relevance 
"E" eriicr document hut published on or after the international filing date 

'L" document which may throw doubU on priority c]aim(5) or which is 
cited to cstab!i.<;h the publication date of another citation or other 
special reason (as specified) 

"O* document referring to an oral disclonirc, use, exhibition or other 
means 

'P* document published prior U> the international filing date but later than 
the priority date claimed 


"T* later document published alter the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance the claimed invention cannot be 
considered novel or cannot he cofvsidcrcd to involve an inventive 
step when the document is taken alone 

' Y' document of particular relevance the claimed invention cannot he 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combinatian 
being obvious to a person idcilled in the art 

"&." document member of the same patent family 


Date of the actual cuiiiplction of the intcmalional search 

21 Auaust 1998 


Dale of mailing of the international search report 

2 5-Og- "898 


Name and mailing address of the ISA/ 

Swedish Patent Office 

Box 5055. S-102 42 STOCKHOLM 

Facsimile No. + 46 8 666 02 86 


Autliorizcd ofTicci* 

Anders Strbbeck 

Telephone No. + 46 8 782 25 00 



Form PCr/ISA/210 (second sheet) (July 1992) 



INTCRNATIONAL SEARCH REPORT 

laforniatjon on patent family members 



Intemattonal application No. 

PCT/FI 98/O0i.72 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


WO 9633586 Al 


24/10/96 


AU - 


5411196 


A 


07/11/96 






EP 


0821860 


A 


04/02/98 






NO 


974762 


A 


11/12/97 



EP 0483546 Al 


06/05/92 


DE 


69126091 


D,T 


16/10/97 






JP 


2500963 


B 


29/05/96 






JP 


7015434 


A 


17/01/95 






US 


5274841 


A 


28/12/93 



Korm PCrr/ISA/2!0 (patent family annex) (July 1992) 



